Design and Results of a New Interference Refractometer Based on a Commercially
R new t y p e of i n t e r f e r e n c e r e f r a c t o m e t e r s . based on a comrciall:.. a v a i l a b l e l a s e r i n t e r f e r o m e t e r , has m e n de?eioped. 7% d e s i g n and behaviour of t h i s r e f r a c t o m e t e r are p r e s e n t e d in t h i s j a p e e . R review of measurements on s t a b i l i t y , a b s o l u t e measuring accuracy and a comparison r r i t l i c a l c , > l a t e d v a l u e s af t h e rcfrac:i.ie index of a i r w i l l b e g i v e n . The maximum u n c e r t a i n t y h a s been e v a l u a t e d as 5 p a r t s i n :OH. This r e f r a c t o m e t e r can b e very x e f u l for t h e a c c u r a t e d e t e r n i n a t i o r . of t h e r e f r a c t l v e index of a i r ncd O t h e r qases an9 a l s o f o r t h e c a l i b r a t i o n of automatic c o m p n s a t n r s o f CorrmercialLy avai:able 1aserLnterEirorr.eters.
I~RODOCTION.
Laserinterferometry has been used for many years as a useful tool for the accurate measurement of length, angle and straightness. Today laserinterferometers are the basic instruments for the calibration of coordinate measuring machines and other accurate length measuring instruments. There is also a grtming need for the very accurate determination of errors in scales, straightness and squareness of C w r d i M t e measuring machines, because t h e w data are now used for software error correction i n these instrumants. Laserintcrferoseters are also used as measuring system in very accurate production-and measuring machines. When using interferometry the measured length L is qenerally calculated from where -k is the number of pulses counted, -Av the vacuum wavelength of the lasersource, -I the refractive index of air and, -p a numerical factor usually two or four, depending on the optical and eletronic propertics of the instrument. 
DESIGN OF THE INTERFERENCE R E F R K T~.
The refractometer has been based on a syuetric double-beam interferometer. One of the beams is passing through a samplechamber which can be filled with the medium to be measured, normally air. The other beam is passing a vacuum chamber as a reference. where -TD is the dewpoint temperature in O C , and -F the watervapour pressure in pa.
Vacuum and air chambers
A wet and dry bulb psychrometer has been used also for comparison.
THE REFRACTDMETER.
The For these measurements both refractometers have been connected tC one fillinq and pumpinq system. In this way the vacuum and air conditions were the same for both instruments. After evacuation air from the sample-volume has been admitted into both samplechambers. Also a slight circulation of air through both chambers was accomplished. Alr temperature in both sample-chambers has been measured to correct for temperature differences. laboratory. Fig. 7 shows graphically Relative uncertainty will be less than 5 parts in lo8 even when than 5 parts in 10 ! ? . Part of these differences are due to small the instruments are used continuously for periods of several hours. The instruments can be build relatively easy because the are based on commercially available laserinterferometers. For some types it is even possible to use the zefractometer parallel to the interferometer using the same lasersource 191.
It has been proved that the C02-content plays an important role in accurate interferometric measurements and generally it is not allowed to use the standard value of 300 ppm for calculating W values. Especially in industrial environments the C02-content can be very high but also the butane and octane content can be important [S].
